Date: 


User: 


f 
\. 


• 
Monday, 
27/04120097:32:37 
AM 


Chantal 
Lavoie 
Process Sheet 


Dart Aerospace Ltd. 


: CU-DAR001 Dart Helicopters Services 


: 47478 


: 10040 


Customer 
Job Number 


Estimate Number 


P.O. Number 


This Issue 


Prsht Rev. 


First Issue 


Previous Run 


Written By 


Checked & Approved 
By 


Comment 


Type 
: PURCHASED PARTS 


Drawing Name 


Part Number 


Drawing Number 


Project 
Number 


Drawing Revision 


Material 


Due Date 


: ROUND BILLET 17-4 


: 06104005 


: 06104 REV B 


: N/A 
:B 


: 08/05/2009 
Qty: 
6fj) 
/um: 
Each 


Additional 
Product 


Job Number: 


11111111111111111111111111111111111 
Seq.#: 


1.0 


Machine Or Operation: 


PG 


1I11I11111111111111111111 


Description 
: 


PURCHASING 


1111111111111111111111 ~~I~ 


17-4 SS Roundbar4.00"OD 


Comment: 
PURCHASING 


Issue P/O: 
~CoSO 


a)Description: 
S.S round billet 


b) 04.00" 
x 5.10" long i 


c) Tolerance 
on all dimensions 
are +0.030"1-0,000" 


d) Material: 
17-4PH Stainless 
steel (Ams 5643 or Aisi 630) 


e)One blank makes 2 parts 
D Material certification 
required 


D6104005P 
2.0 


11111I111111lli~111 -- ------ 
~------ 
111111111111111 


Comment: 
Qty.: 
1,0000 Each(s)/Unit 
Total: 
10,0000 Each(s) 


17-4 SS Roundbar 
4.00"00 


3.0 
PACKAGING 1 
PACKAGING RESOURCE #1 


1111111111111111111111111 
___II~IIIIIIII~lli ------ 
Comment: 
PACKAGING 
RESOURCE 
#1 


Receive & Inspect For Transit Damage 


Ensure material certification 
is attached 


4.0 
QC6 


------_._-- 
-- 
1111111111111111111111111 
1111111111111111111111111 
--_. 
Comment: 
DIMENSIONAL 
CHECK 


~ 
Ensure Material certification 
comply to Dwg 06104 


Page 1 
Form: rprocess 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


• 
NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


.~. 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Date: 
-' Monday, 27/04/20097:32:38 AM 


Use!': 
'" Chantal Lavoie 
, 


I 
• 
Customer: 
CU-DAR001 Dart HelicoptersServices 


Job Number: 
47478 


Process Sheet 


Drawing Name: ROUNDBILLET17-4 


Part Number: 06104005 


Job Number: 
1I11I111111111111111111111111111111 


Seq. #: 
Machine Or Operation: 
Description: 


5.0 
PACKAGING1 
PACKAGINGRESOURCE#1 
. 
~IIIIIIIIIIIII_II~IIIIIIIIII.._~_.. __.__.... 


Comment: PACKAGING 
RESOURCE 
#1 


IdentifyandStock 
Location:_ 


6.0 
QC21 


1111111111111111111111111 
__ 
. 
~ 


-Comm.~I,FJII,m~!~!~Lo 
RELEASE- .--------IIIII-IIIIIIIIIIII-IIIIIIIIIIII~L:t 


Job Completion 
11111111111111 
1111111111111111111111111111111 
~ 
0r- O~ / 1 
0 


Page 2 
Form:rprocess 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: 
_ 


QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


-, . 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 
• 


OESIGN 
DRAWN I;lY 
DART AEROSPACE 
LTD 
'-l 
!f \ 
J" 
~ 
,k\} 
HAWKESBURY. 
ONTARIO. 
CANADA 


CHE':;- 
APP~ 
DRAWING 
NO. 
Rev. 
8 
06104 
SHEET 
1 OF 
1 


DATE 
T1TL£ 
SCALE 
02.11.25 
ROUND 
BillET. 
17-4 
NTS 


A 
01.04.10 
NEW ISSUE 


CLARIFY ALLOY 
SPEC 
B 
02.11.25 
ADDED 06104-009/-011 
REDUCE 
lENGTH 
OF BILLETS 


SPECIFICATION CONTROL DRAWING 


;>:ENGTH 


MATERIAL: 17-4 PH SS (AMS 5643 OR AISl 630) MIN UTS = 170 KSI (38 HRc) 


PURCHASE MATERIAL ACCORDING TO THE FOllOWING 
TABLE. SPECIFY ALLOY, DIAMETER X 
LENGTH (+0.030/-0.000) AS SHOWN, 


TOLERANCE ON ALL DIMENSIONS IS +0.030/-0.000, 


ALL DIMENSIONS ARE IN INCHES 
0/0 '.Lf)tf79 
cd- 09/0(/61-7 


Part No. 
Alloy 
I (Dia~eter) 
Length 


06104-001 
17-4 PH STAINLESS STEEL 
03.00 
3.80 
D6104-003 
17-4 PH STAINLESS STEEL 
03.25 
3.80 
06104-005 
17-4 PH STAINLESS STEEL 
04.00 
5,10 
06104-007 
17.4 PH STAINLESS STEEL 
04.50 
5.10 
.~-- 
06104-009 
17-4 PH STAINLESS STEEL 
05.25 
4.10 
06104-011 
! 


17.4 PH STAINLESS STEEL 
06.50 
4.10 
._-- 
------ 
.••p..,. ••.•.••~,-.¥..¥ 


Copyright <02001 by DART AEROSPACE LTD 
THIS 
DOCUMENT 
IS 
PRIVATE AND 
CONFIDENTIAl 
AND 
IS SUPpLIED 
ON THE 
EXPRESS 
CONomON 
THAT IT IS NOT TO 9E 
USED 
FOR IWY 
PURPOSE 
OR 
COPIED 
OR COMMUNICATED 
TO IWY 
OTHER 
PERSON 
WITHOUT WRITTEN pERMISSION 
FROM 
DART AEROSPACE 
lTO. 


~CastIe 
Metals" 


A. M. Castle & Co. 
BORDEREAU DE MARCHANDISES 
Page 1 of 1 


I 
k sr 
N' 37432 


., 


No de Formulaire 
d'Bmballal!e 
Pac 
.1p 0: 
Expedie de I Ship From: 
Vendu a I Sold To: 
EXDediea I Ship To: 
Livre a I Deliver To: 
Castle Metals 
DART AEROSPACE lTD 
DART AEROSPACE lTD 
. 
Montreal 
1270 ABERDEEN 
1270 ABERDEEN 
835-Selkirk Avenue 
HAWKESBURY, ON K6A 1K7 
HAWKESBURY, ON K6A 
Pointe Claire, QUEBEC H9R 
1K7 
3S2 


Date d'expedition 
F.O.B. 
Modalites de transport I 
Transporteur I 
N° du Bon de 
N° de Iivraiso.n I 
I Date Shipped 
Freight Terms 
Carrier 
connaissement I 
Delivery No 
BOLNo 
. 
- 
06-MAY-09 
ORIGIN 
Prepaid 
, 
- 
Manitoulin 
36108 
" 
2508866 


Solde a Iivrer I 
BackorderQ 
Qte Facturee I 
Invoice 
10 PCS 


Destination finale I Final Destination 
Branch - 


4.0000.RD.17CR-4NI.STAINlESS.CF 
.SOl TR.COND 
0-156.0000 
CUT TO 5.1 IN 
Qte commandee I 
Ordered Q 
10 pes 


Code mecl 
Mech Id 


14996.MO 


Nbrede pieces I 
Part Number 


No de coulee I 
Heat Number 
A10191 


N° de Iigne 
Line No 
2 


Details d'ex 
edition I Shi ment Details 


N° de commande I 
Order No 
192409 


/ 
Ces marchandisesllechnologles 
sont sujettes ewe rilglemenls 
de l'Export Admlnlsllation 
et du departeme 
I d'6 
contralre 
awe lots des t:tats-IJnis 
est intardlte. 


These commoditiesltechnol 
ies are su 
eel to US 
ort Administration 
& US State De l. R 
ulations an 
'if intended for ex 
_relare 
a 
orted thereunder. 
Diversion 
contra 
to US Law is Prohlbtted. 


~ 
certifions par Ie presente 
que Ie materiel couvert par oette oertiflC8tion est conforme aux sp6cifications 
susmentionn6es 
at aux exigences 
applicables 
pour Ie materiel, 
y compris toute specification 
falsant partie de Ie description. 
Les rapports d' 
essOJsont archlv6s pour fins de consultation. 
loute 
requate concernant 
du materiel defeelueux 
sera rejete. a molns qu'elie ne soil falle parecril 
a A. M. CasUe & Co. dans les 60 jours sulvant la Iivralson. Le materiel coupe sur mesure ou coupe par Ie 
d,ent ne pout alre retoum6 
pour credit 


We hereby certify the material covered by this certification conforms In accordance 
with the above specifications 
and has been found to meet the applicable 
requirements 
for the material, 
including any specifications 
fonning a part of the description. 
;est 
redPOtrts are on file subject to examination. 
All claims for defeelive material are waived unless made In writing to A.M. Castle & Co. within 60 days of the shipment. 
Material 
cut to the correel size, or material cuI by the customer cannot be retumed 
,oras 
I. 


Ce mat6riel 
a ete re(:U et inspecte par 
This maleria! 
has been received and inspected 
by: 


08-19-'08 11:36 
FROM- 
Ci!!II!l. 
".V. gVII ii' I 
..:=J.!e 
~~A~~~~ 
1320' 


T-176 
P010/030 
F-389 
CERTIFICATE OF TEST 


.A H CASTLE, 
INC 


, :~400 
N 
WOLF' rom 
FRANKLIN PARK, IL 
60131 


8 " 
M C:AtHL.f,~ w 
HW 
HI 
. 
p ?l.ll~()'O 
MlL.ln1 
Rl.\ 
T 9EDFDRD 
HEIGHTSw 
OH 44146 
o 


!;H 1.F.: 
.\ 
Fm 
TYPE 630 ASM~-8A564-07ED 
T630 


, CUSTOMER 
REQ. , 
DISTRICT 
fJ 
PARSONS 
8HIPPIi~ 
FROM 


CI\~" 
rA 
.29 
.O()9 
HN 
P 
B 
OX 
HI 
C~ 
MO 
CU 
.50, .030 .021.61 
4.20 15~19 
.13 3~23 


T 


-------------------------'"'"'-._------~--:.._----- 
Il~T NO. 
OHEMICAI.ANALYSIS 
------~----------------------------- 
1\10191 


'. 


QUANTI1Y 
HEATN(). 
MECHANIOAL 
"ROPeRfI!S 


4586 
to 
A:lO:t.91. 
TENSILE PSI 
YLD.2XPSI 
RED/~AEA% 
~AADNES6 
BHN 
;54;3 
CAPABILITY 
PHYSICALS 
AFTER 
'00 DEG. F. - S HR. AIACDOLt 
206,960 
175,260 
12.9 
55.3 


t1~GF(O'rEIn 
OK 
MICRO lEST OK 
F'tRFH rl~:~i % 
M~TERrAL 
SOLUTION 
TR~ATED 
AT 
1900 
DEG. 
F. HELD 
1 HOUR 
AIReOOLEIJ. 
MAGNAF'UJX 
F'/!3 
llR 
0/0 
CRUCIDLE.M~TERIALS CORP. V~NDDR t18610. 
MATERIAL INGOT c~aT~ 


NeE RI!PR~8ENTATI\lE 
RtJ;>lif::Bf.:N T'f'lT:I:Vii;: 


SWORN TO AND SUBSCRIBBD 
BBFORE ME THIS 
_~_DAYOF 
- 
.20 


NAFTA 
"" YE~~ 
CORRECTED 
COpy ~ ORIGJNALC~AT 
DlD 0'/33/08 
MATEAlALF.REE,FRbM'MERCuAVCoNTAMtNAT,oNAT:tIMI.OFSHIPMENT 
Tl-ltiNK 
YOLI 
F'fJR. 
!~~:.L.Ei:CTJ:tm A .. 1~.lIALITY 
'Pf~(:ml.JCT 
:;;';~~~EOMANUFft(j"'URE~ 
l(iy 
THr.:E:MPU)Yl:t~~S 
OF r.:~UC.:W.I".I~ 
'gfl'El.tj:~~/r~/~.~l't~b~ 
.... j~l== 


. 
,'rH1il ABOVE MAnAtAL. WAS MANUFACTURED AND lBaT&:O ,IN ACCOROAf 


I 
WITH ABOVE 
$PECIFICATIONS 
.AND IS IN CONFORMANce 
WITH 
TlIC 
SPECIFICATION 
REMeN'f'S. 
o 
MATEMIAlG COflPOAATION 
A 
NO 
ANI) T 1l0UQH ITS SPECIALTV METALSOMSION 


~castle 
Metals@ 
\..I' 
A. M. Castle & Co. 
BORDEREAU DE MARCHANDISES' 
Page 1 of 1 


/ P 
k sr 
N 
37432 
l' 
d' 
b II 
No de Formu alre 
Em a a~e 
ac 
Ip 
0: 
Expedie de I Ship From: 
Vendu it I Sold To: 
Expedie it I Ship To: 
Livre it I Deliver To: 
Castle Metals 
DART AEROSPACE LTD 
DART AEROSPACE LTD 
, 
Montreal 
1270 ABERDEEN 
1270 ABERDEEN 
835-Selkirk Avenue 
HAWKESBURY, ON K6A 1K7 
HAWKESBURY, ON K6A 
Pointe Claire, QUEBEC H9R 
1K7 
3S2 


Date d'expedition 
F.O.B. 
Modalites de transport I 
Transporteur 
I 
N° du Bon de 
N° de tivraison I 
I Date Shipped 
- 
.;Freight'Terms' 
Carrier 
~-_::.,~' ~ : ~-;. ,-~."Connaissement I 
Del"ive.y No' :~ 
BOLNo 
.f. 


0 
06-MAY-09 
. 
ORIGIN 
Prepaid 
- 
Manitoulin 
;.J",")' 
- 
36108 
2508866 


Details d'ex 
edition I Shi ment Details 
Destination finale I Final Destination 
Branch - 


Solde it Iivrer I 
BackorderQ 
Qte Facturee I 
Invoice 
10 PCS 


Description 


~.00Q.9.RD.17CR-4NI.STAINLESS.RT.SOl TR.COND 
A.132.0000-156.0000 
CUT TO 5.1 IN 
Qte commandee I 
Ordered 
10 PCS 


Pieces I 
Largeur (Pouce)1 
Width 
IN 
Code mecl 
Mech Id 


N° d'article litem 
No 


Nbrede pieces I 
Part Number 


No de coulee I 
Heat Number 
A10562 


N° de ligne 
Line No 
1 


Node commande I 
Order No 
192539 


Ces marchandlsesJlechnologies 
sonl suJettes aux reglements de "Export Administration 
el du depar!emenl 
d' 
nis. 51 elles onl eletsonlexportlles, 
elles doivenl so conformer a cas rllglemenls. 
Toule modification 
du conlral delransport 
contraire 
aux lois des IOtals-Unis esllnlerdlte. 


These commoditiesJlechnol 
las are sub e<:t10 US Ex or! Administration 
& US State De t. R 
ulations and 
It inlended for ex 
rt, were/are e 
ed thereunder. 
Diversion con 
10 US law 
is Prohibited. 
Nous certifions par la pmenle 
que Ie mal6riel couvert par celie certification 
est confonne aux spllclflcations 
susmentionneas 
el aux exigences applicables 
pour Ie malilriel, y compris loute sp!ldficallon 
faisanl partie de Ia description. 
les 
rapports d' 
essaI sont archives 
pour fins de consultation. 
Toute requate concernant 
du materiel 
dt!fectueux sera rejetee ~ moins qu'elle no soit faite par ecrU a A. M. Castie & Co. dans les 60 jaurs suivant 1alivraison. le materiel coupe sur mesure ou coupe par Ie 
dient 
ne paul eire reloume 
pour credit. 


We hereby certify the material 
covered by this certification 
confonns in accordance with the above specifications 
and has been found to meet the applicable requirements 
for the material, induding 
any specifications 
forming a part of the description. 
Test reports are on file subject to examination. 
All daims for defective material are waived unless made in writing to A.M. CasUe & Co. within 60 days of the shipment. 
Material cut to the correct size. or material cut by the customer cannot be returned 
for credit. 
Ce mal6riel 
a ele r.,.., et inspeete par 
This material has been received and inspected 
by: 


02-25-'09 14:16 
FROM- 
c: 
CrUClble 
Specialty Metals 
P080xm 
SYRACUSE, NY '3201"77 


T-407 
P007/010 F-274 


DATE 


OUR ORDER NO. 
P5.17384-8-01 


A M CASTLE, INC 


3400 N WOLD RO 


FRANKLIN PARK, IL 60131 


~ 
A M CASTLE, INC 
= 


L 
3400 N 20LF RO 
I 
D FRANKliNPARK,IL60131 
P 
T 
T 
o 
0 
02123/09 


'--CUSTOMERORDER 
MO - "-'-L" 
_...... 
r==-- 
::C:::::~AC'2'~'~NO l~-z~._.-:~.~_.:;; 
.. 
_;_:_M 
_ 


AMC-3174-10 
REV 8 ASMivSA564-07ED 
T630 ASTM-A564-04 
T630 AMS-2303E 
!AMS*5643R 
(EX SURFACE) IAlSI 630 UNS# 
817400 
j~ 
OFARS 
252.225-7014 
ALT 
1._--------".,.._- 
_---------- ------ 
HEAT NO. 


.A10562 
C 
.040 
MN 
P 
S 
.42 
.030 
.025 


CHEMICAL ANAL VSIS 


81 
NI 
CR 
MO 
cu 
.51 
4.17 15.29 
'.18 
3.15 
CB 
TA 
.28 
.012 
---_ .._.._- 


BHN 415 


AT 
TEMPERATURE 
- 


tELONG4D 
RED/AREA' 
HARDNESS 
BUN 332 


MECHANICAL PROPERITI!8 


TENSILE 
PSI 
YLD.2tPSI 


CAPABILITY 
PHYSICALS 
AFTER 
900 DEG. 
F. 
- 1 HR. AIRCOOL: 
204,620 
178,420 
13.8 
52.6 


QUANTITY 
HEATNO. 


2184 # AI0562 


MACRO TEST OK 
FERRITE 
3 t 
MAGNAFLUX 
pis ~ 0/0 
ELECTRIC 
FURNACE 
AOO 
MELTED 
REDUCTION 
RAtIO: 
16.3:1 
MATERIAL 
SOLtrrION 
TREATED 
AT 
1900 
DEG. 
F. 
HELD 
1 
HOUR 
AIRCOOLED. 


CRUCIBLE 
MATERIALS 
CORP. 
VENDOR 
#18610. 
MATERIAL 
INGOT 
CAST. 
NAFTA 
- YES 


MATERIAL 
FREE FROM MERCURY 
CONTAMINATION 
AT TIME OF SHIPMENT, 
NO WEI.D REPAIR 
PERFORMED, 
ANO MATERIAL 
MEl. TED IN U.S.A. 
=-_' '-::-:7'..:-:::-::._:::'.=: 
..• _=====:.:..:..:.:. ..:.::;:;-:-::::=========. 
:.:. 
...:;.: 
;.:;;.:.. 
..::.::. 
;;...: 
..~.-: 
, 
. 
TH!: ABOIfE MATERlAL'WAl:l'MNiuitACruREDNiO'TEsfED 
ACCORDANOE'WI'1'H ABOVE 
SPECIFICATIONS 
AND IS IN CONFORMANCI! 
WITH THE SPECIPICATION 
REQUIRiMENTS. 


CRUClIlLE 
MATERIALS r\TION 
ACTING BY AND 1l1ROUGH 
ITS SPECIAL TV METALS DIVISION 


CERTIFIED BY 
rY:- ~ 
~ 


